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2. 利用自然可处置非径向 DEA 方法和管理可处置非径向 DEA 方法测度的 

































4. 传统的两阶段 DEA 方法要求因变量服从正态分布，鉴于测度的经济效率 




































































Economic development and environmental protection should be given equal 
emphasis in order to build beautiful China and realize sustainable development 
forever of Chinese nation. The major five aspeccts of this study as following so as to 
assess Chinese provisional economic development and environmental development 
and look for improvement strategies of operational efficiency and environmental 
efficiency combied with data envelopment analysis (DEA) methodology under natural 
disposability and managerial disposability. 
1. The comparison of the unified efficiency scores are measured by radial DEA 
methodology and non-radial methodology under natural disposability and managerial 
disposability based on empirical data analysis indicate that mean value of unified 
efficiency scores are measured by non-radial DEA methodology higher than that of 
radial DEA methodology and the mean value of unified efficiency scores are 
measured by the radial methodology of the east in China higher than that of non-radial 
DEA methodology while mean value of unified efficiency scores are measured by 
radial methodology of the west in China lower than that of non-radial DEA 
methodology. This study also indicates that there are no significantly difference 
between the unified efficiency scores are measured by radial methodology and 
non-radial methodology of the central in China. This study adopts weighted unified 
efficiency scores of radial methodology and non-methodology to evaluate operational 
performance and environmental performance of three regions in China in order to 
avoid methodology bias and it shows that both of the operational efficiency and 
environmental efficiency of the east is better than the other two regions and both of 
them in the central is higher than the west. Meanwhile, the comparison based on 
Mann-Whitney-Wilcoxon rank sum test indicates that the operational efficiency and 
the environmental efficiency of the east shows no significantly difference between the 
period of “11th five-year” and “10th five-year”. The operational efficiency of the 
central and the west shows significantly declined during the period of “11th five-year” 
while there is no significantly difference between the period of “11th five-year” and 
“10th five-year” on environmental efficiency. The comparison combined with the 
















disposability shows that the east with relative lower opportunity cost when facing the 
more stringent environmental regulation while the central and the west of China have 
to repress their inputs for the economic growth which leads to the operational 
efficiency declined significantly at that case. 
2. The degree of returns to scale and damages to scale of 30 administrative 
regions in China during the period of 2000-2011 measured by non-radial DEA 
methodology under natural and managerial disposability based on the corporate 
strategy indicate that the optimum strategy of the most of provinces in China improve 
their operational performance by means of enhancement their technology level of 
production but Ningxia province and Qinghai province which can improve their 
operational performance through increasing their inputs or enhancing their technology 
level and management level. Many of provinces in China can improve their 
environmental performance by the means of enhance their clean energy technology 
level and environmental management level but Ningxia and Fujian which can improve 
their environmental performance through increasing their inputs or enhancing their 
clean energy technology level and management level. Overall, there exist excessive 
inputs which retard the improvement of operational performance and the amelioration 
of environmental performance，and enhancement of production technology level and 
clean energy technology level are the optimum strategy to improve both of them.     
3. This study proposes non-radial DEA methodology to measure Malmqusit 
unified index under natural disposability and managerial disposability of Chinese 
provincial regions respectively for Malmquist unified index under natural 
disposability and managerial based on radial methods have relative bigger variances 
and not consistent with economic reality. The results of Malmqusit unified index 
measurement based on non-radial DEA methodology under natural disposability and 
managerial disposability indicate that the economic technology progress rates during 
the “tenth” Plan period of the east region and the central region of China shows no 
significant difference with technology progress rates during “eleventh” Plan period 
while economic technology progress rates of the west region significantly decline 
during “eleventh” Plan period. Also, environmental technology rates of three regions 
in China shows no significantly difference between “tenth” Plan period and 
“eleventh” Plan period is found in this study. Some suggestions are provided by this 















environmental to prompt the promotion of the technology progress rate while doesn’t 
impact the velocity of economic technology progress. The west region of China 
adopts more stringent environmental regulation should take economic technology 
progress into consideration. 
4. This study proposes a new method combined DEA with Beta regression model 
for the operational efficiency and environmental efficiency can’t satisfy normal 
distribution which traditional two-stage DEA methods dependent on. Operational 
efficiency and environmental efficiency combined with logit link function which used 
as dependent variable of Beta regression model is built in the second stage. Three 
main conclusions are drawn through analyzing the parameters of the Beta regression 
model: Optimizing industrial structure in the east region of China not only can 
improve the operational efficiency, but also can ameliorate environmental efficiency 
of that region; The most effective measure in the central region of China for 
improving its operational efficiency is the optimization industrial structure and 
promote opening up degree in this region, and the reliable measure to improve 
environmental efficiency is to increase expenditure for science and technology. The 
west region can improve its operational efficiency and environmental efficiency by 
the adjustment of energy structure and the enhancement of added value the reduction 
of energy consumption of export products. The central region and west region of 
China has relatively higher potentials of operational efficiency and environmental 
efficiency than the east region in China for their relative lower level of production 
technology and clean energy technology, so implement inclination policy to the 
central region and west region is benefit for coordination of economic development 
and environmental development in China.  
5. Technology efficiency of single DEA methodology measurement often can’t 
reflect the real management level of decision maker for its inclusion of “lucky” factor 
comes from management inefficiency, outside environment and statistical noise. 
Traditional three-stage methodology uses stochastic frontier analysis (SFA) model 
disentangle the three influences on producer performance. However, influences are 
not always been disentangled because of slacks which used as dependable variable 
doesn’t follow the half normal distribution. This study analyses 30 Chinese 
provisional data uses three-stage DEA methodology in which Beta regression model 
substitute for SFA model in the second stage and the results show that efficiency 
















model. In addition, empirical study in the second stage clarify the influence degree 
impose on operational inefficiency and environmental inefficiency from 
environmental variables such as energy structure, industry structure, ownership 
structure, opening up degree, government influence and science support degree. Also, 
this study provides measurements of the improvement of operational efficiency and 
environmental efficiency of three regions in China. Pure operational efficiency and 
pure environmental efficiency are measured in the third stage show that pure 
operational efficiency score in the “eleventh” plan basically as the same as the “tenth” 
plan and the pure environmental efficiency of the east region and the central region 
decline significantly in the “eleventh” while it decline slightly of the east region. 
Moreover, this study shows that more stringent environmental regulation doesn’t 
impact pure operational efficiency of the three regions but they must pay attention to 
improve their clean energy technology level and environmental management level.    
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